Hyperne magnetic elds on 57 Fe nuclei in Sr and Ba hexagonal ferrites are calculated in dependence on unit cell volume and c/a ratio. By analysing the local deformations of FeOFe triads the results are explained as changes to contact hyperne eld due to FeO covalency eects and supertransferred hyperne elds. Most pronounced eect is found for bipyramidal iron Fe(b) where the total contact eld is reduced due to noticeable shortening of Fe(b)O bonds.
Introduction
Hyperne interactions are highly sensitive to local crystal and magnetic structure, and therefore, signicant changes of hyperne elds are expected under lattice deformations. Current electronic structure calculations are well suited for studying how the structural changes and crystal properties are linked, and thus can serve as a tool for interpretation and better understanding of experimental results. Nuclear magnetic resonance experiments in thin lms of Sr hexagonal ferrite with lattice mismatch [1] have shown that additional mechanisms other than macroscopic demagnetization eld contribute to the resulting spectrum. In this work we employ density functional theory calculations to study the changes of hyperne interactions with lattice deformations of Sr and Ba M-type hexaferrites.
The hyperne eld is the sum of elds created by interactions of the nucleus with dipolar and orbital moments of on-site electrons and by Fermi contact interaction of s electrons with the nucleus, which is usually the dominant term for iron. The s electrons of iron are polarised by the on-site unpaired 3d electrons, and especially 4s are also strongly inuenced by the neighbouring oxygens and irons.
Method
Density functional theory calculations of Sr and Ba hexaferrites were performed using the full-potential, augmented plane waves with local orbital method as implemented in the WIEN2k code [2] . The radii of atomic spheres were chosen as 2.0 a.u. for Fe, 2.5 a.u. for Sr and Ba atoms and 1.45 a.u. for oxygens (1 a.u. ≈ 0.529 Å). In the wave function expansion maximum value of L was set to L max = 10 inside the atomic spheres, while for plane wave cut o in the interstitial space R MT ×K max = 6.0 was used. The charge density Fourier series was truncated at G max = 16 
Results and discussion
The dependences of total energy on c/a ratio and on volume ( Fig. 1) were studied in the range of 5% change of volume and 15% of c/a, while the symmetry of the structure was kept unchanged. The calculated equilibrium lattice parameters, i.e., parameters of structure with the minimum total energy, are displayed in Table I together with experimental values. Dierence between the experimental [6, 7] and the calculated unit cell volume (4.7% for (594) correction acts as an isotropic negative pressure, and thus GGA overestimates the volume by several percent [8] .
Very good agreement of c/a ratio was reached for SrM, while the dierence is larger yet below 1% for BaM. Of interest are dependences of hyperne elds on either volume or c/a ratio. Since these are not entirely independent (e.g., for high c/a deformation the most favourable volume is slightly dierent from the equilibrium value),
we constructed the dependences as paths with minimum energy: in each point of dependence on volume we used the c/a ratio with minimum total energy and vice versa.
How the hyperne elds on iron nuclei react to changes of volume or c/a ratio is plotted in Fig. 2 On the other hand, the contact eld due to the valence 4s electrons varied dramatically and was almost solely responsible for all observed changes. For explanation we analysed the impact of deformation on the local structure in more detail. with rather a weak exchange interaction [11] . Table II lists how geometric properties of these triads develop throughout the full range of applied c/a deformation and in the following text we discuss how these changes aect the hyperne elds. The analysis is done for SrM since the results for BaM are the same in essence. 
